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Abstracts / Osteoarthritis and Cartilage 21 (2013) S9–S62S62activation. These observations indicated that exercise is an important
systemic inhibitor of inﬂammation and its actions are mediated via
suppression of NF-kB activity (Figure 1).
Further analysis of NF-kB activation revealed that LPS activated NF-kB
predominately in axillary and inguinal lymph nodes, spleen and
mesentery. Examination of individual lymph nodes showed that exer-
cise was effective in suppressing LPS-induced NF-kB activation in all of
these lymph nodes and the site of injection. Further immunoﬂuores-
cence analysis of NF-kB in all of these tissue conﬁrmed that exercise
inhibited NF-kB nuclear translocation and its synthesis.
To gain molecular insight into the signaling affected by inactivation of
NF-kB, we assessed the cytokine levels in the serum levels that follow
NF-kB activation. Assessment of major pro-inﬂammatory cytokines IL-
1b, TNF-a, IL-6, IL-17, IL-12 and IL-8 all showed up-regulation by LPS,
whereas pre-exercise and post-exercise both effectively suppressed
pro-inﬂammatory cytokine induction. More importantly, the suppres-
sive effects of post-exercise were more dramatic than pre-exercise.
The above ﬁndings prompted us to examine whether the anti-inﬂam-
matory effects of exercise are sustained and for how long. In these
experiments mice were either exercised every day or only for one day
post LPS administration. Mice exposed to exercise every day demon-
strated sustained suppression of NF-kB activation. However, the
suppressive effects of exercise were transient, lasting only 24 h
following exercise.
Conclusions: The ﬁndings suggest that exercise may not only suppress
local inﬂammation of the joints, but its effects may also be systemic
through global inhibition of NF-kB activation in leukocytes following
acute inﬂammation.
Figure 1. Bioluminescent activity in mice in respective treatment groups at 2 h and 24
h following LPS administration, demonstrating substantial up-regulation of NF-kB
activity m LPS treated mice without exercise m relation to controls and mice treated
with exercise without LPS, poof to LPS or following LPS.
99
ALARMINS S100A8/A9 CAUSE OSTEOPHYTE FORMATION IN
EXPERIMENTAL OSTEOARTHRITIS WITH HIGH SYNOVIAL
INVOLVEMENT
R.F. Schelbergen y, A.B. Blom y, W. de Munter y, A. Sloetjes y, T. Vogl z, J.
Roth z, W.B. van den Berg y, P.L. van Lent y. yRadboud Univ. Med. Ctr.
Nijmegen, Nijmegen, Netherlands; z Inst. of Immunology, Münster,
Germany
Purpose: Osteophyte formation is an important hallmark of osteoar-
thritis (OA) causing limited joint movement and pain. There is
increasing belief that synovial activation contributes to OA pathology.
As shown recently in our lab, alarmins S100A8 and S100A9 (major
products of synovial macrophages) are involved in cartilage degrada-
tion and synovial activation during human and murine OA.
In the current study, we explored the involvement of S100A8/A9 in
osteophyte formation in experimental OA.
Methods: Experimental OA was elicited in C57Bl/6 (WT) mice and
S100A9-/- mice, which also lack functional S100A8. Collagenase
induced OA (CIOA) was induced by two times intra-articular injection of
1U collagenase, DMM was induced by transsection of the medial
anterior meniscotibial ligament leading to destabilization of the medial
meniscus (DMM). Osteophyte size was assessed by a blind observer
using Leica Application Suite (LAS) imaging software. Chondrogenesis
was induced by bringing human fetal mesenchymal stem cells (MSCs)
in pellet and stimulating for 5 days with BMP-2 and TGFb1, with orwithout human recombinant S100A8. Proteoglycan content was
quantiﬁed using the LAS imaging software on SafO stained sections.
Results: First, wemeasured osteophyte size in S100A9-/- mice at day 42
of CIOA. Synovial activation is high in CIOA and this is signiﬁcantly
reduced in S100A9-/- mice. Osteophyte size was dramatically reduced
in the S100A9-/- compared to WT in the medial collateral ligament
(92,5% reduction, Figure 1) but also signiﬁcantly at the medial side of
both tibia and femur (68,2% and 64,6% reduction) (n¼10).
One explanation for the reduced osteophyte size in S100A9-/- mice may
be a direct effect of S100-proteins on chondrogenesis. To investigate
this, we stimulated MSCs in pellet culture with BMP-2 and TGFb1,
supplemented with 1 and 5 mg/ml S100A8. Proteoglycan deposition as
measured by redness in SafO staining was increased 27% and 71%
respectively, indicating that S100A8 stimulates chondrogenesis.
Finally, we determined osteophyte size in the DMM model, in which
synovial involvement is very low. At day 56, we observed no signiﬁcant
differences in osteophyte size between the S100A9-/- and WT at the
medial femur (Figure 2) and tibia (105% and 136% of WT, n¼8). This
conﬁrms the importance of the synovium in the S100-effect on osteo-
phyte development.
Conclusions: S100A8/S100A9 play a crucial role in osteophyte forma-
tion in an OAmodel that shows clear synovial involvement, probably by
stimulating chondrogenesis. Considering also the deleterious effect of
S100A8/A9 on joint destruction in OA, targeting these alarmins during
OA may be very promising.Ă
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